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Foreword 

This Ethiopian Standard has been prepared under the direction of the Technical Committee for Animal 
and vegetables fats and oils (TC 23) and published by the Ethiopian Standards Agency (ESA). 

The standard is identical with ISO 934:1980, Animal and vegetable fats and oils - Determination of 
water content - Entrainment method , published by International Organization for Standardization (ISO). 

For the purpose of this Ethiopian Standard, the adopted text shall be modified as follows. 

• The phrase "International Standard" shall be read as "Ethiopian Standard"; and 

• A full stop (.) shall substitute comma (,) as decimal marker. 
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Animal and vegetable fats and oils — Determination of 
water content — Entrainment method 



1 Scope and field of application 

This International Standard specifies a method for the deter- 
mination, by entrainment, of the water content of animal or 
vegetable fats or oils. 

The method is applicable to products having water contents 
greater than or equal to 0,5 % (m/m). 



2 Reference 

ISO 661, Animal and vegetable fats and oils — Preparation of 
test sample. 



3 Definition 

water content : The amount of water entrained and collected 
under the conditions specified in this International Standard, 
and expressed as a percentage by mass. 



4 Principle 

Entrainment of the water present in a test portion, by 
azeotropic distillation with the aid of an organic liquid not 
miscible with water, and measurement of the volume of water 
collected. 



5 Reagent 

Xylene, commercial quality, containing isomers or mixtures of 
isomers in varying proportions. 

6 Apparatus 

Usual laboratory apparatus and in particular : 

6.1 Balance. 

6.2 Distillation apparatus (see the figure), comprising the 
following components fitted together by means of ground glass 
joints : 

6.2.1 Flask, short-necked, of capacity at least 500 ml. 

6.2.2 Reflux condenser. 



6.2.3 Receiver, having a graduated tube of capacity 5 ml, 
interposed between the flask (6.2.1) and the condenser (6.2.2). 

NOTE — In order to remove all traces of fat from the graduated tube of 
the receiver and the inside of the condenser tube, thoroughly clean the 
apparatus by suitable means, and wash successively with distilled 
water and with acetone. Then dry the apparatus in a current of air 
without heating. 

6.3 Boiling aid, for example pumice-stone fragments. 



7 Sampling 

Proceed from a representative sample of at least 250 g. 

8 Procedure 

8.1 Preparation of the test sample 

Prepare the test sample in accordance with ISO 661. 

8.2 Test portion 

Weigh, to the nearest 0,01 g, 20 to 100 g of the test sample 
(8.1), according to the expected water content, into the flask 
(6.2.1). 

8.3 Determination 

Add to the flask containing the test portion (8.2), 100 to 300 ml 
(according to the mass of the test portion) of the xylene 
(clause 5) and a boiling aid (6.3). The volume of test portion 
and xylene together shall not exceed one-half of the volume of 
the flask. 

Assemble the distillation apparatus (6.2). 

Heat the flask gradually until the xylene boils; the water carried 
over by the xylene is collected in the graduated tube of the 
receiver (6.2.3). 

When the distilled solvent is clear and no more water separates 
from it, stop heating and allow to stand long enough for the 
water to collect completely and until there is no emulsified 
zone. If drops of water adhere to the tube or the condenser, 
use a long-handled brush or a wire to combine them with the 
water collected in the tube. Should froth form during boiling of 
the xylene, the addition of 1 to 2 g of dry oleic acid or liquid 
paraffin is recommended. 
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8.4 Number of determinations 

Carry out two determinations on test portions taken from the 
same test sample. 



The report shall include all details required for the complete 
identification of the sample. 



9 Expression of results 

9.1 Method of calculation and formula 

The water content, expressed as a percentage by mass, is equal 
to 

V X 100 



Dimensions in millimetres 



where 

V is the volume, in millilitres, of water collected in the 
graduated tube; 

m is the mass, in grams, of the test portion. 

NOTE — It is assumed that the density of water is exactly 1 g/ml 
within the precision of the determination. 

Take as the result the arithmetic mean of the two determina- 
tions, provided that the requirement for repeatability (see 9.2) is 
satisfied. 

9.2 Repeatability 

The difference between the results of two determinations 
carried out simultaneously or in rapid succession by the same 
analyst, using the same mass of test portion, shall not exceed 
0,1 ml of water. 

NOTE — The repeatability expressed as a percentage of water depends 
on the mass of the test portion. 



10 Test report 

The test report shall show the method used and the result ob- 
tained. It shall also mention any operating conditions not 
specified in this International Standard or regarded as optional, 
as well as any circumstances that may have influenced the 
result. 



Reflux condenser 
(6.2.2) 




Flask (6.2.1) 



Graduated 
tube 



Volume : 5 ml 
Graduations : 0,10 ml 



Figure — Distillation apparatus 
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Organization and Objectives 



o^tmoi 



The Ethiopian Standards Agency (ESA) is the national standards body oT l^tniopia 
estabHshed in 2010 based on regulation No. 193/2010.ESA is established due to the 
restructuring of Quality and Standards Authority of Ethiopia (QfiAELwhich was 
established in 1970. 



ESA ^s objectives are: 



tablish i 





a system that enable 
in compliance with the'' 



Develop Ethiopian standards and estal 

check weather goods and ser 

required standards, 

Facilitate the country's t^^^^gy transfer 

standards, 

Develop national standards foMdW prod^^^^nd services so as to 

make them competitive in the interactional market. 



use 



of 



Ethiopian Standard 



Y 



sraational xnarKet. 
)nal techmHieomr 




The Ethiopian Standards are developed by national techmHTobmmittees which are 
composed of different stakeholders consisting of educational Institutions, research 
institutes, government or^^^ations,"" certificatioi ^ inspe^gbn, and testing 
organizations, regulatory bodi^^onsumer associatio^^Pfrr The requirements and/ 
or recommendations contained in Ethiopian Standards are consensus based that 
reflects ^h^^^|^f the TC representat^s and also of comments received from 
the publi^na^mer sources. Ethiopian Standards are approved by the National 
Standardization Co uncil and are kep^nder continuous review after publication and 
updated regularly tc^^e account of ^^t scientific and technological changes. 
Orders for all Ethiopian Standards, mtemational Standard and ASTM standards, 
including electronic versroas, should be addressed to the Documentation and 
Publication Team at the He ad office a nd Branch (Liaisons) offices. A catalogue of 
Ethiopian Standards is also d^Wle freely and can be accessed in from our 
websili 




SA has me copyright of all its publications. No part of these publications may be 
reproduced in^vjorm without the prior permission in writing of ESA. 
mternational Inli^fciaent 



in^vjorm 
il In^^H^e 
sentin^Pth: 



resentmg^Cthiopia, is a member of the International Organization for 

ation (ISO), and Codex Alimentarius Commission (CODEX). It also 

close working relations with the international Electro-technical 

on (lEC) and American Society for Testing and Materials (ASTM). It is a 

member of the African Regional Organization for standardization 



More Information ? 
Contact us at the following address. 

The Head Office of ESA is at Addis Ababa. 

Son- 646 06 85, Oil- 646 05 65 
1^011-646 08 80 
IHI 2310 Addis Ababa, Ethiopia 
E-mail: info@ethiostandards. org. 
Website: www. ethiostandards. org 
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